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similar army-corps, men are constantly being detached from head-quarters for assignment to distant posts of duty; while other men, these duties done, are as continually returning, for re-absorption by the central body.
Nor is it necessary to imagine any sharp definition between the nuclear swarm and the satellitic swarm. The nucleus, on the one hand, may possess some members which, although moving in almost circular orbits, yet lie far out away from the main mass. Such instances occur in our own solar system, for instance, in such planets as Neptune and Uranus, which have not completed one of their "years" since the dawn of modern astronomy; or in one of the moons of Jupiter, which is so far distant from that planet that it is barely caught permanently, against the sun's attraction.
The satellitic swarm, on the other hand, may possess many members whose great eccentricity of orbit carries them as near to the center of mass at periastron as they are distant at apastron. Such particles, which would correspond to the comets of our solar system, would alternately dive into the very center of the nuclear swarm, and then depart as remotely into space as external mass-systems might permit. The instance, in our solar system, of the Great Comet of 1882 has already been mentioned. Here is a vast mass which last experienced its maximum separation from the mass-center of the solar system when Columbus was struggling into manhood. At that time the cornet was at aphelion, far beyond the orbit of the most remote known planet, drifting lazily in parallel with the planetary orbits. But whereas the planets possess sufficient tangential motion to prevent them from falling toward the sun, this comet did not. It began to fall before Columbus set sail for the Indies, and for four, hundred years thereafter it fell continually, with velocity increasing each second, through unknown millions of miles, toward the sun. Finally, in September, 1882, it reached its mean energetic condition, very near the sun. Within ninety minutes thereafter it had further transformed into kinetic form an equal amount of energy with that transformed during the preceding four centuries, and had reached its extreme energetic condition, at perihelion. Within a second period of ninety minutes this gigantic scale of energy-transformation had been reversed, the second mean energetic condition had been passed, and the comet was